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Tﬁs EQVEF shows a permanent

" spaf:e operations centerthat hss

been freighted piecemealinto

_ low Earth-orbit by the Shuttle and’

‘assembled by astronauts, The-

(- joined cylmders]contam div--
" ;ng 1 quarters and a laboratory.

- Below the.t::ylinders the service.

~communications; a docking
*berth, guidance and control ';
nstruments and hfe-supp«:ri sys— o

S - téms, suc:h as air and water..
e Whén in operagign, the e:g??t—

A S -person center WY function gs the
o base for 571@51“ of space pro-

~-grams to lmprave the quality of,
life gn Earth, In time, the center =
- could Iead to the development of
- ;__Isrgeﬁ statlons, which could be
o . used ta-fabricate mammoth solar™

_ _ e requiring EDernan bu:ld:ng
LI \EI‘EWS &

_ Gnver palm‘mg caurtesy
* . . 'Kentron Internatio,ngl, Inc.

“modiiles supply electrical power; :;_.;t:.{

pcwer satelites.in far space —— "~
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Spsce Admmlstratrbn
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1980 ‘ :

.Dedicated to Robert S. Tiemanp whose ideas = - ~~-'—'1
‘provided the inspiration for this project. .
”Eﬂb"' Tlemann dled Nav&mbér , 1978.
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mll ltﬁ off hke a ' ]
racket urbn like a’

! E Y.
ianding strip like ¢
ghder or a:rplaﬂa. '

° -the menu forthe camlng/ﬂlghts of the Space -
o Shuttle Drblter has grown Isrger’than thatin .
~. -the. average restaurant and prcwldes a

. steak. o , P

= heads for reading

" improve the

i tions, to make life as saf
‘as passlble 1‘1 walghtles

In 1952 when John Glenn 17Dc:keted space-- -
ward and orbited the Earth

some SGIEﬂtIStS :

i
feared he wauld be unabl tc swallow or -

v digest the pureed fruit NASA had supplled
‘him. Their concern was unfounded From .

s.simple.e PEﬂmEBLWEhEEﬁDQ;iD;S[Z{EGB'

variety. rangmg frarn sqnm cacktall to -

Ip, cocktail te

~1n-1969,; when NEH Arm"stmng, Edwm =5

Aldrm and Michael Céllins made their his- "~
: tcrn: trip to'the Maon ab@ard AEIOIIB I, they -
_ had theu’ chm:e éf s éeplng under the seat ‘

agers or he Ssace/Shuttle W|II stretch out
in sleep g bags secured to punk beds. They
will enjoy the luxuw ofa Ilght behind their

1 béd and side panels for

pl"lVECy “" - I,'. -

o These are merely a few exampl’es of the

giant strides that have been madeto

the space program began only 20 years ago
When the Shuttle lifts off, its designers will

have bmlt lntd/lts living arfangements all the . .
. . lessons Iéam§d from Mercury; Gemini,
-+ Apolio and Skylab, plus?eur own:innova-

and ca’mfartable '

ness.
.. = This i5 especially lmpcrtant because,

_ 'thanks to the Shuttle, there will be a femark-

.. able incredse in'manned space trave% inthe .
,"!',,198(35 So far, 43 Americans have been in’

- space. Now, fourShuttla@)rblters each with -

accommodations for up to seven persons,

'fare sch?dulad to make as many as 60 round

=

tnps a year to low: Earth belt and bac‘.k

_:..Earth.on.a landing stnp like.a. ghder or-...

ndard of Iwmg in orbit smcé -

* Shaped like ar: airplane, the 37.2 meter-.
(122-foot) long Shuttle Orbiter will lift off

like a'rockef, orbit like a spacecrafton - % -
_seven to:30-day missions and returnto

slrplane , :
The I|vab|l|ty abaard the Shuttle makes

* itpossible to add other people. besides . j

superbly healthy astronauts to the:list of- -
travelers. Men and women scientists, tech=

“.-# nicians and othersiin reasonably good-—-- e

health-will:also ride the Shuttle. As for {he e
-astronaufs, these Iivmg arrangements will-
make it easier for them to handle the heavy
- wogkdoad on Shuttle trips. .
* ‘The Shuttle will function as a. ”frenght" o
carner -delivering and launchmg 5atelhtes ’

- in space and bringing some back to Earth

‘within its payload bay. It w:llfalsa serveasa.
traveling repair shiop for orbiting satellites =~ -

-that are-ailing, d science lab forspace- -~ - . -. -
~experiments and observations and as a T
f‘actory for rﬁanufactunng products in zero ' )

tiOn the Shuttle cculd deH'ver Supplles tc

Earth orbit to construct future space - ‘

stations. : ; :
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- ;launch pad whére Saturﬂ V‘s carrymg
. Apollo spacecraft lifted ‘off fc; the.Moon; YQL!
chmb thrcugh the Shuttle s hatch.jor avcy=

s

| ashirt-sleeve. énvnranment frorn~the start :

and a sea-level. alr-rnlxture atmosphere. o
- . Nobody aboafd at lift-off is burdened by
the iradutlanarclumsy, heavy space suit.
“Instead, everyone wears-a goodlooking, - . -
* cobalt blue, soft cotton, lirred zipper jacket

" ~are healthy, free of énndltncns thatﬁ gcujd -
~ trigger physical problems.or causé you to
' become disoriented.in waghtlessness

jpin the others lyimdown in the

- " seats, sifapped in, feet above head,.ason . :
e . thd e Iy one-man Mercury, two-man Gemini .
- ] > " “and three-mian Apolio launches. But there - -
e thes:mllanty ends Farthe Shuttle prawdes
. The Shuttle pro- T
vides a shirt-sleeve

. ‘'environment from__ -

“the startand asea- - '

. level air-mixture . . s

-~ atmosphere. ~. - - - T
~ '

and pants wnth a/ccardmated navy blue

fltted "frarn the racks" at‘ NASA’S Johnson
‘Space- Center near Houston, the jacget by
- chest size and sleeve I'Ength andthe pants
by waist size/ sﬁd leg length. : B

-—=——Fhese flight suits-have-built-in safety,

featu res. Théy are flttéd-to be cgmfértable




_;.but nat Sh‘:)ppy Loose clothescan turn o
critical switches on or off by mistake if fﬁey
_ . brush against them. The material is-also
~ treated with-a chemical soak to.make it-
fireproof. A dozen closable pockets -cover
" much of the flight suit's exterlcr ff:r stgnng

" . small, useful items and to

: salhng about danger@usly létér in waght-:

lessness. Stocked in specific pockets before . .

'i_the flight are felt-tip and pressunzed ball-j ,
_point.pens, mec:hamr:al pencils, data'books, © ..

- sun glasses, a multi-purpose Swiss Army

' -pocket knife and standard surgical scissors,

" 'van froxp astro-.
naut heddquar-
terstothe ™ -

- launch tower -
(used on early

- flights)

Right: Mis-

sion specialist
-astreraut Anna
_ L. Fisher, M.D,,

. in flight suit
with lift-oft
L . communica-
. ... - _tions headgear
N ' and heimet
Q
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“A rnajor feature crf tli_e Shuttle s Ilft-off is
_ ;that you will not undergo the unpleasant
~* gravity load which went as+high as 8.1 gon
. earlier manned flig _:(A' “g" is the weight .

‘and engmes brlngs a rnar and’ miakes th
- 'spacecraft shudder for a few seconds whlle
. till restrained. Pawering the lift-off are - -
twin 45.7 'm-(150-ft.) long solid fuel rocket
- boosters, plus the Shuttie's-own three rear
- engines fueled by a huge attached liquid .
) hydrngen and oxygen tank. ~ - R
° These engines can provide anim oy
mense swn‘t thrust utby désign, th

3“

‘ them down and rnake thern rum
: penod Th:s is dnne forthe:trav

: :engmes
orblt Thls is

1

i— 0 The Shuttle

- Lessthanfenmin- -~ . - .- roars space- ‘ will e 3
' utesfrnm lift-off, . ... = o ward : .+ o firsttime comes nd gées quu:kly néar the
.youareinzero . . - ... . two-minute magl ust before the two-solid - -
- gravity.and wnhmif . e © . fuelrocket boosters burn out and drop by
_ your restraining - o R - . .paraghute into the Atlantic for reuse on: ..
: straps you. will float, ' SeLo Lo 0w future Shuitlelaunchings. The final 3.g- Ioad '
——— ST ~ ‘comes five minutes later and lasts for a
C T LT e ‘minute. It occurs about 185 kilometers (105,
T R e Lo miles) fromEarth, shortly before the liquid
e oy LT fual tank. emptles séparates and reenters

L] ¥
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-*the atmosphere There |t beg ns tcn dlsmté-
..grate and the remainder falls into a remote’
-ocean area."Now.two other engine 'gnlte at
- the rear of the Orbiter, maneuver the
K sﬁ’np in its'further rise and insert it into the :

:‘__deswéd orbiting path. Less than ten, mlnutes_ T

,t—aff you are in zero Qra\nty, and

' wﬂhout yaur restraining straps ynu will float. -

Dnc:e in orl:ut you wull have time to Db_'

Q

ERIC
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2] of lndla,‘ the Austral;

fornia c:éast ‘You will'race

ed Ststes in Just 12 mlnutes

- 'Shattle inorbit, =
. minus its'two
_ solid roc N
__.baastersa d -
: 'fuel tank
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Thrée levels of

the cabin:
thhf deck; = .
- mjt-deck hwng
+ - quarters;and:-

- supportand

g hbgseksspiﬁg’ o

equipment

.8

ERIC
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Your.homé aboard thé Shuttle is the rnld—

”deck of the cabin at'ihe forward end of the o
o spaceship. Below the mldsdeck's metal floor .-
.are storage containers and ducts that dis- .

tnbute air and water. DIFéCHy over the mid-~

_ deck is the flight. deck with six triple-pane

thermal glass windows wrapped around the
front and sides for-full visiongtwo mdre

* windows overhead and two behind, over--
Iaakmg the payldad or cargo bay. - .- .
- 8ub- floarﬂfs-- Ce

Here &n the flight deck, the commander
" and pilot handle the vehicle’'s complicated

'operatlons through an awesome number,@f .

cnntrols ‘Itis camforting to I{no_yv they have

. had at least t,hrée yearé of rigorous training,

including 600 heurs.in a Shuttle mission -

" simulator.that is an exact copy of the flight’

" deck. Alsoin- the crew are two astronaut-

: scientlsts called mission specialists, who o
- arein charge of the paylaad data and the .
_“housekeepmg ". They, too,-have had exten- :

sive training. The primary reason for the-.
vast number of controls is that for safety’s
sake all crmaal Shuttle systems are in trlpll=

*  cate. Should the electrlsal,system fail; a

When it wasfémpty, ycur rmd deck

'-fall a third electncal system IS avallable o 2




ouls at left to see a
“#ull display of the

/Space Shuttle tlight
deck. oo

.2
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elow: ':-\:Fligﬁt '

' /. deck seats after
(. L.the Shuttle's

“four test flights.

-~ Ladder at floor ’

- level leads .~
below to,mid-

&

.Above: Flight
deck locations

- (Duplicate controls\ .-

1 Rotational hand " -
controller
2 Translational
hand controller -
Speed.brake
Attitude direc-
. . tion indigator:
An artifitial hori-
zon—around
blggkiand white " -
" ball which tells
" which way is up.
5" Airspeedand
. altitude iridicators .
6 Keyboard:Runs-
flight computer;,
. -which in turn runs .
" automatic pilot
-Cathode ray (TV).
.. tubes provide
" -displays from -
flight computers
-8 Radio panel
9 Windows =

*

]









E‘EIDW' M:dadeck T, Galley - 10, Sleep statidep . - - © o dBelow: .
floorplan """ .2 'Hateh .- * ... 11 Waliof lockérg: -~ T~ - ' Mid-deck aft -
- S 3 -Toilet © -~ - Floorhatches = . .. C 4 Gallev
+'4. "Ladder to flight 12 "Lithium hydrox- "= g -ﬂ'?l e ..
© . deck. . . idechangeout , . .+ 2 Hateh
: . g g eps geour. 3 Toilet
. ‘5. ‘Airlock_ .~ " - 13 Lithium hydrox- # 4 Ladderto flight
"6 Avionics bay1 ., ® - 'idestorage S, deck F: g
.+ 7 Avionics bay 2~ 14 Wettrash® o L e D g 980
- 8 Avionics bay3 - storage ' colT T Airloc
Q' Lackers ' S ' ~ <
) ———— - DOINE WES A room measuring 4 m (13 ft )in ra Ioad bay an;g autsude of the Shuttle
" The amount of room- - -length; with a3. 7 m=(12-ft.) rear width and . . * The amount of room in thé Shuttle cabin
- in the Shuttle cabin - a 2.7 m-(9-ft. )fronf width. But with allthe =, isacompromise between that provnded on
- isa cﬁmpramnse be- . necessary equipment in place, you can . -garly spacecraft. andr Skylab which was the
tween that provided hardly see-the 2.1 m=(7-ft.) hight curved, B " huge third stage of a Saturn rocket. On the
- on early spacecraft  white- painted alummum and fiber glass . . first flights, the work and Ilvmg_quarters
- and Skylab. ... . walls.Tothe left when you face forward is- - were so cramped that somé described the
C | e —————— -aprivste toilet, wash basin with mirror and <" missions as “man in a can.” Skylab, on. '
TP agalley wi#h an oven. To your nght are . ™ the other hand, had the dimensions of a
.- - - .. ., - somedrawer-size lockers andthebunk = small, three-bedroom house. Astronauts in ~
ER S "beds. Afiead is'a wall of more storage lock- - "the'Apollos that docked with Skylab for 28,
o o - ers, some containing.your food supply, - . 59%nd 84 days found the air so thin inside
_ e ' arranged by day“and meal. Behind youisa « - Skyﬁb that they had to shout to communi--, -
o AR N “metal ladder Ieadlng to thefhght deck, plus - - cate across the big area. Even when they
T - - the large airlock that prawdes passagefor = dld their voices came dut hlghﬂand squeaky
T the crew mta the 18. 3'm -(60-ft.). Iang pay- : . ' :
- ; ) r# B = WL K i
o E ~ 4 ) VR . -
&

. )i
E.l
o
= i‘i
. 3
o0 . X
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* ' ~* JohnW,Young, =& ' T
PR _ -t Commander of. . T ,
S il T the Shuttle’'s . S o L o .

Lo maidenflight, e IR

S .~ - -some mid-deck. . .* S e -
“5 - installations * S R ST ) :
L - o : o . _ L iy ; _ E

L

v Mid-deck forward = -

’ 1 Storage lockers .. . -,
o2 Sleep station : .

ERIC
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_On the Shuttle, as on earlier spaceéraft the (  will be bent into aslight crouch. Your arms

Ynu will measure : key word that controls living in spar::e is- ‘ will tend to float in front of you unless you
2.5cmto 5 cm (one “waghtlessﬁess ’ There will be many sur- conscxously hold them down. When you sit
totwo.i —h_es) taller, pnses in an existence where yaﬂ can.push -, - ataworkbench, you will of course have to
, for the discs be- -~ = away from-a schd object with a finger and’ | strap yaurself in place.- .Even so0, your seated )
_ tween the vertebrae  float. Look in the mirror above the wash ‘posture will be to lean back. . : ;o
“ of your'backbone no .basin. Your eyes will seem smaller because . = .- Theway you handled the most Qrdmary
" longer have the .. "~ your face has grown fuller. This I'eSLIItE from tasks on Earth must be replaced by new
dawnwsrd"pressurer _ the shift of much. blééd normally in the lower Etechmques to offset the effects of weight-.
of gravity upon - - partof yr:ur body to the upper part. If you - # lessness. Eating is a prime« exsmple Forks .
them. . -had wrinkles-ora double chin on Earth, they and spoons will drlft off unless.they are.
i::—— " will have disappeared.-As aresult of the o anchored,ﬂlhen you broke aslice of rye -
Far Right: . "~ blood shift, your waistiine has shrunk 2.5t0 . bread at hdme, you knew the crumbs would
Skylab astro- . B centimeters (one to two inches), and you - * dropto your plate. In spac;e crumbs FIS%
- nauts Edward . ® must tlghtén the bands of your pants. Your ~ and float, presentmg a menace if you mhale
. G, Gibson and’ leather boats have also become too loose, ' them or.if they get inside equnpment Asa ~
‘Gerald P. Carr , ¢ result, bread has to be softgb it will not”
demonstrate - O criimble. Table salt sprinkled toward your .
how much fun - ~ meat will scatter instead into the air. \-'
- ‘weightléssness : ‘ Spilled water does gt drip.down, but moves
-can bé . ‘ "backbéne&no Fonger have the dow, ward _ upward to form fairly statuonary, sgspended '
R S " pressure of gravity upon them. Tohandle .  balls.Should these globules hit a solid '
Above Right:: . your'new height, the flight jacket was ade ‘object, however, they will spread like pan-~
Comparison of : with elasticized pleats that rin up each side . cake batter, cling stubbornly to the surface,
- . normal Earth =~ of the pack ghd over the shoulders. _— and be extremely difficult to wipe away. '
|- posture and - S Your pasture, too, w11| be different, but ‘On Earth yéu depended on the'reacting. N
weightless. pos- - notfor the better. Joints go to their mldpomt : fgrce of friction to help you do many jobs. In
: ture of space. Do in zero gravity so that your hips and knees ~ zero gravity, you must do all the work your- -

12
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self,/with extra stepg that consume much

energy. Take the simple prcblem of opénm
a hinged floor plate in the mid- deck. If'the i
_Shuttle' were on Earth, you wculd merely
bend down and pull it open..But if you bent -
“d to do this ir“space, you would'con-
tinue into endlesg'somersaulfs until you
m%naged to stop yourself, What you!dc:
tFtead is to go first to stawagé and geta.
portable handhold with suction.cups. Then
you position your body.in a floating head-
ﬁtand reach down and press the hangjold

gainst the floor. With your free hand, :you
fnow-pinch the oppesing springloaded f_ast=

B

eners on the flodr plate together, and when ' .
- you succeed it will'come a pen.

L e e amounts of eng gy are often
poured into efforts to coordinate the dif- .
ferent parts of a job in weightlessness.

- Describing his frustratmn in trying to tlghtern

a connector to.a plug cm ‘the outside of Sky-
lab, astronaut Jack Lousma S.::ud “ wculd

‘get the tool all hooked up and by that timel
would.either float loose or the connectar N j,_
had floated loose from the plug. | couldn’t ¢

seem to'get everythlng all fixed IﬂtD place’

;at one time."”

e R

-7:;: ) - .
Sp:lled water does

. ];-!_ not dﬂp down, but

moves upward to - -
form fairly statidn- '
ary, suspended 4
balls, - | -

-

3



The four types

" of food packag-"
‘ing used on the . .

Shuttle are dis-.
played on

pages 14-15: - .

Cans;hard

plastic contain- .- =

ers for rehydra-
~ tion; flex .

_pouches (flex-
" ible, aluminum-
- foil-backed

plastic bagsT;y™

; ‘and heavy
‘plastic bags

&

14

o

" Your daily food supply orr‘the Shuttle takes
’ g‘lﬂtﬂ account such ex

" its aroma.

ssive use of énergy.
1t willtotala hlgh 3,000%alories, plug snacks.
“Besides. this, the: meals Nempt to com-
-pensate for the body’s tend®ncy to lose ™
_esséﬁtlal mineralsin zero gravity. Depletlcm 4
of potassium, calcium, nitrogen and other. -
rninerals can affect muscle tone, bone mass

* ability to concentrate .and.your dlsposmon

So your food will contam ample amounts-of

- these minerals. .

-Shuttler{ood must meet ofh,er staﬁdards
as well. Your veals must have a minimum of
roughage and items that are hard to digest.’
The food must also have a shelf life of six
months at 37.7° Celsius (100° Fahrenhent)
or it will not be taken into ‘orbit. At the same

;:me the meals must be,attractive. Space

., Fnutritionists have the memory of the early .

“ missions when astronauts had to Suck,theu*
mé-als out of . plastic'bags. Unable to seeror

. smell the food, they had little interest in. kY
., eating. Bite-size sandwiches and fruit cerea!

cubes coated with, g%latm are also less

- pleasant relics of a bygoné space era,. To--

day, endless expenme@tlng and testing gc
on to make the food-as mouth-watering as
possible and allow ‘you to see it and smell

Orange juice .,

L

" To meet weight restru:tmns for the
Shuttle’s lift-off, those of the 100-plus dif-
ferent food items that can be dehydrated
must go through this process..They are later
rehydrated in.orbit when ready to be eaten. -
Included are cereals, vegetables, soups, - '+
spaghettl beef pames scrambled eggs,
bananas ‘pears, strawberries and shrimp. A
fre ze-dried strawberry remains full size-

gutlme with its color, texture and quallty
mtas:t It can be rehydrated with mouth

- saliva or by adding water to the package.

Twentyvanetles of drinks, including tea

, and coffee, are also dehydrsted But the list

. does not include puré orange and grapefruit .
- juice or whole milk. When water is added to -
the orange crystals, there is no mixture, ‘only

- . orange rocks in water. {f whole milk is rehys- .
. drated, the milk floats around in lumps and *

has a disagreeable taste. So skimmed milk . "
and synthetic orange and-grapefruit juiée
~are used instead.

* .Some-Shuttle food items are brought
aboard in natural form while others are first
cooked at moderate temperatures and .

4 in cans (thermostabilized), irradiated, -
ited to t'he intermediate mmstlﬁ

gr‘aham «:rackers pecan ga@knes almond

Hard plastic
~container for
dehydrated aaa.

food and+drink ...,



crunr::h bars peanut butter nuts hard candy
.and gum. Thermostablhzed foods are— ;
canned items on your grocer’s shelf, such as -
tuna fish and canneéd fruit in heavy syrup. "
Irradiated foods, or those preserved by ex-
posure to ionizing radlatlon include meat
‘and bread. The dried aprlcats yau buy on
Earth are an éxamge of the intermediate .
.moisture process. Tobacco and liquor are '
barred from the Shuttle. - - .
) "The variéty of food carried into belt |5
'so.broad that travelérs will enjoy a six-day
. menu cycle. This means no meal willbe =
repeated until the seventh day. The dini :
menu your first evenmg is an example Df thé\ ‘2

good eatnr}g youcdn expect thmugh@ut your '’

‘Meals attempt to

body’s tendency to
lose essential min- .

.1 Light -

-2 Mirror -

3. Wash basin

4 Soap dispenser :

“erals in zero gravity.

compensate for the

L F

trip. It begins with shrimp cocktail in sauce P A : S L “Wﬁ%r dzs;:enser- -
S " . 6' Food pantry .

. and.goes onto beefsteak. and gravy, broc-:
colj au gratm rice pilaf, fruit’cqcktail,

. chmccl‘ate puddmg andgrapé drink. * - ‘ - e ye o
With seven persons aboard, there W|Il .. Water dis-
pensers

.10, Wetwipes

- Cups, condi-"
ments, hot
pads, utensils
12 Miscellaneous
" storage, water
"+ heater

specialist starts the kitchen Eﬁ@res half an
hour before the meal ,He-or she takes the blg
plastlc Dverwrap marked “Day‘l Méal ;,

/ prabably be two. shifts df diners. A'mission .

_ attaches itto the work table that puHs out of
- the galley.-The galley is shaped like & big -
: dlspensmg machme but it has anoven, hat

&
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. Nine meals.for
, two in over- .
- wraps”

Mission spe-
-cialist astro- -

. RO < ¢ phaut M, Fx‘hea
- ~ N Seddon, M.D.;
‘ C _at the model of
o ( : ‘the galley «

ERIC
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(AR

rgRd Gelc

-t

”f wnth a clamp on it lﬁto thg passageway,nf the

_ tape,

‘ WI” saon grow AC

and cold water outlets, trays, hot pads,”
" silverware, wet and dry wipes and a storage

. section for liquid salt and pepper, catsup,
mustard, barbecue sauce, hot !repper sauce
and mayonnaise,

" Inside the Dverwrap are four smaller
plastlc Qverwraps ‘each holding a Somplete
- meal of seven separate containers. The. t:hef
injects the prescribed amount of water ™ .
through a narrow passageway into the plas- -

tic bowls of dehydrated broccoli and rice, - -

using a hollow needle attached to the hot  *°

‘water outlet. He kneads them thraugh their, -
flexible plsstu: tops-and secures them in the
‘oven along with the four pre-cooked steaks
These steaks are packaged in flexible, aju-
minum-backed plastlc; bags called “flex e
pauches " Thé egt mammu n'inthe ovénis

80° Fa e ;' which does

not harrn the pastlc contdiners.’A fan circu-
Iates the air so that the food is heated evenly.
-+ While these items are warming. inthe = -

o ',cwen 'the mission specialist takes four trays :
-from the galley and attaches them by mag- -
,~ nets or clamps to a portable dining table
. hooked to the leckers He rehydrates the
~ bowls of shrlmpachocclate pudding and

grape drink with cold water through the

* hollow needle, and inserts a plastic.straw -

When thé ﬁegted foods are’ ready,- you
join the che ‘l-dmers at the table Ycu !

s,‘_”j

isas |



*Some meal ac~ - ', -
.- cessories: Can '
: c»pener,.hqu:d“ '
‘galt -

" Below Right:
© Mission spe-"
" cidlist Seddon -
“-with food tray

ing up with suc:tlgrr t:up assémblles attached
“to your boots to keep you in oné place. If -
you sat.while you ate, you would lean back
and not enjoy the. meal. * ' o
- ~With the surgical. scissors you carry ina’
- ;_'IEQ pocket, you cut off the tops of the fcad
. containers’and restrain them. The can
péner takes care of the fruit cocktail shmuld
‘the easy- Qpen flip- top lid fail. Early inthe,
~gpace prograrm, it was belleved that any f\:\Dd
- in-an open bow) would fly away. [t wasa -
happy dlscavery to find that food-in gravy or- .
‘thick sauce adhered to the container, This -
- made passrble the use of spoons and forks’™
because- such foods c:lmg to them as well.
. Butdf you eat with a regular-size spaan or
" fork, too large a portion comes to your *
mouth because-the food sticks to the bottom-
“side as well as the top side of $ilverware. The - - |
: remedy ls‘ta knock the excess off against the
- inside rim ‘of thefoud container, of to use a
three-quarter size fork. You must also
eat slowly and gracefully without sudden’
starts or stops-that.could jar food loose.
With good food and company, mealtime-in
space should be a pleasant part of the day.

Aruitoxt provided by Eic:



1 Tcspbunk .
EREE A S’ 2 Lowerbunk :
SR 3 Bottom bun@n -
T 0T backside.of S g e
. lowerbunk Sl e
4 VYertical bunk
~5 Movable pargsls

“As. with' eatlng, sleepmg arrangements :
abbard the Shuttle must also make peace
_with waghtlessness Across the mid-deck Y
from the galley is what appears tobea o
: twostiér bénk Af:.tually, it prowdes pﬂvate
s‘ieeplng accommodations for faur persons
- because, zeré gravity does notrecognize
up ora down. The first person will occugy. - ‘
_the top; bunk; andther'the:lower bunk. The - Y
“ third Ieeper s bedis onh the bEEkéldE of the

~ 4owerbunk and faces the floor! As, farxhe»- )
_ fourth occupant, this person will sleep ver- . ¢
tically in a bunk set aginst one end of the . ..
two- Ieve] bunk: "

It is tlme for the first shlft of fDur to get
_some sleep. The bunks are more than 1,8 mo. .
" (six feet)’long and about .75 m (30 mr:hes) '
ide. Each bed i$ a'padded boar; W|th "
flrepraof sleepmg bag attached s
.'-- bag has dozens of perfcrratlmns forv nglla— o
tlon At=Ear ] 'ravnty, your body smks mta -

gjﬁou’gh {o giv ¢ illusion of mattress and» 1
-.pillow. On past missions, when: astrnnauts; '
“slept w:th"ﬁotmng Behind their Sleeplng

. Co e E T bags sleep'was not restful.. S
) ‘ Tem ot e R T L L o YDu have the bottgm buhktonlght the
e | e ———— o e ing downward with your back agsmst
P ~ Should all seven of IR the bed base above you. When | ou grow -
. 'you decide to sleep. -~ | . sleepy, you go to your bunk, put-your boots
) _ atthe same time, = ] "and outer.clothing in its personal stowage -
L SR three 6f youwillbe = - .~ . . container and climb info the.sleeping bag. -
. . . sleeping horizon- , S . Ithasa long zipper:in front that you pull ‘4 :
© -, ftally(oneface .. - '-'ﬁﬁ . . from your legs to your chest, leaving your '
’ « down).and four WI" : g ~ - ‘arms outside. Then you snap together the .-

s e _straps that encircle your waist. If you want .
. .. privacy, you can shut the sgede__panels. Als__r_; :

ERIC
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’ ;EEIDW:E The '
/sleeping bag

- Garriotf ready;
for bedin
his sleeping - .8
_bag hangingon . - -
the wall :

avallable are eyeshades an esrmuffs ta ; ‘
reduce DUtSlﬂE‘ Jight and noie Before you L
gd to sleep, turn off the light behind your a
djust the alrfigw duct and slip- your
ands un}\ier the walst straps so your, arms
on't rise in‘front of c:u whgle  you'sleep.:
Sholild all seven of you decidé to. sleep ;-
‘at the same time, two members of the crew
= mu’st wear cumn’iumcatlons:gear ta receive.”’
grpund calls and alarms. Wlth four of you -

“in:the bunks, the ‘other.th ree will have to'take "
sleepmg bags from sfowage and attach them .
'ta the lockers. The hard surface

Q

ERIC
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scle deterioration.despite their hard
vhy§|:a exeftion.in space; becaus E
bodies were not getting the res%tancat éy S
Were accustomed to'in gra\nty ; e
- c he}p Dﬁset thls ycu wiII walk a.

| f 14 days
be extg

o to Earth grawty on ycur return homa B
7 When nét in use, the treadmill is kept'’
in a locker. Set it near the hatch window so
you can-overcome the monotony of the
. exercise by looking out occasnanally onthe
' passing world. Or, turn on some music. The.
treadm Ii consists of a teflon-coated alu= :
"“rAinum sheet on a roller: Its:bottom. plugs
. lock into the holes in the floor to make it
secure Straps come from its base to tie
- daround your ‘Wwaist. The tlghter the straps, ">
 the greater the resistance encountered dur-
~-.ing the workout. Other straps attach from
.- @barin front of you to your waist. This lets

" you exercise. ybur arms by pushing upward

on the bar as you trudge. . : ST ; e,
) Make sure the air is clrculatmg well L gra\utyi It does nct dnp off but, onIy grows - The treadmill in. .
. about you by turning up the duct closeto thicker. On Skylab, astronauts used a hose . use . :
YUy Otherwise, when- your«persplre you - blower to get it off their skins. This created -
o, -may be creating a-nightmare, For the per- . ‘anew problem because the moisture came . -~ "
- _spiration will ¢ling to your skin just as water _off in sheets. Ejnally, they. were forced to se T -
- always does to- ,a_solld surfaceiin zero. =~ . ,avacuum cleaner to suck it out of the air. - e , .
Q

ERIC
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" The air manufactur:
.. ing-and control sys-
tem has been. work- -

ing to prawde,,vﬁu :

-ply of unpalluted
. aie. .

. with a steady sup- . . . prcwde

In the vacuum c:f SpaCé there is almost no

. oxygen, maisture.or air pressure, If your body
- were eXposed; your blood w
‘to gas. Inside the Shuttle, thgjair manufactur-'
,- 'ing-and control system has been working to -
ou.with a steady supply.of unpol-. . .-~

luted air. Even more, it has been keeping the .
. alr -at the ccmf@rtablé sea-level atmosphere
-0f'6.66 kilograms (14.7 pounds) of pressure -

per square inch, with an air mix of 80 péf- '
A cent nltrogén and 20 percent nxygen

Id boil and turn -

“-another VEIVE that decndes hcw much hest '

o Air Fn‘ewtahganan : 4
= System : o

o Air-filtér 'screen-

“This pressure is mafntéiﬁéd by releas- -

. ing more nitrogen and oxygen into the cabin
‘atmosphere as they are lost. Nltrcgen and
" oxygen leak overboard. Also, nygen
*, declines:as it is.inhaled gnd used by

your body, ‘Shotiid’ thevalve that measures -

“cabin ptessure show even the smajlest drcp
. from 6.66 kg (14.7 Ibs.)to 6.62 kg (14.61bs.), -
‘it'alerts-an ‘electronic. “smart box.” 4n turn,
. the* ‘smart, box" checks the three oxygen:

- sensorsinthe cabm If two agree ‘about the
Alevel of axygen the “smart box" accepts . ;
the majcrlty opinion: It-then sgna!s other -

valves near it to open.and supply: either more’.

.area at the rear of the Shuttle.

To kéep the air clean,.a fan'under- the

. mid-deck floor pulls it constantly thrcugh a S
. -screen that catches debns suchas lint, hair
-~ and crumbs. Then the : alr moves through
* canisters 'of white, granular lithium hydrox-
ide to. remove the carbon dioxide you.
éxh_ale 1f it is not removed, it could cause .
-headaches. Large amounts of carbon diox- ™

ide are poisonous. The canisters also con-
tain a layer of charcoal to trap odors inthe
air. Following this, the air passes through -

' Fmally the ﬁleaned air |§_ xj_eturned tt_: the cagmi

5 “Smart Box” -

2. Fan . supply more.air’
‘3  Lithium hydrox:ds" * In ceiling over

rc:?msters A toilet

21

_ oxygen or nitrogen, or both; from the storage S

- -andvalves-that -~



L ‘but nnt fur wsnt of water, The spacec' aft's s

.7 electricity.is produced by three fuel Gells. ..

.- ..Each has 32 plates When liguid-hydrogen’.

- _JS applied to ori¢ srde of a plate and h‘quud
ther

Yprr:d ,
ed fhad by the fuel cells at the rate

o imes. the est;mated amount negded by ,
~,.§even persons on the Shuttle. The EXCESS is . v
d mped overboard. " f
Skylab with its Iarger facnhtles hada

:_shower While standmg inside.a caﬂapsmle L
= cylmdrlcal cloth bag, an astronaut squirted -

. warm watr.at himself from a water gunand:
- scrubbed wsth liquid soap. In theory, the

. shower was a success; in practice, a fallﬂré
... The reason: "His two fellow astronauts had - .
" to'spend valuable time vacuuming: escapmg
water from the air andinstallaons. -

: o. According to-training pro- =
_cedures ‘this Sholild take about ten minutes. . .
For privacy, draw the curtain from the bath- -
oc:m door to the 3|de cf the: galley where ’

_Thefuelcell:..- . . =~ S are a mirtor. andallght and on the wall are .
“ The batteryof . . - . L. 5 - strips of tape to attach towels, wash
e _spacethat - .- ool ' cloths and personal hygiene items. The . -
S “makespure - .. T IR »:'bssm pr@wdes Warm Water and asaap :
UL - waterasaby- 0 o . 0. dispenser. ; .
R pf«;t;l_ucf., T A I There is no need to use mu;:hgvater

’?—*because lt adheres 0 well to your skin,in.

‘-’H

. SREIE N . -useong ql@th to wash ancther to I’II'ISE-’
I IR S TS ;yourself At the reaf ofthe basm is afan..-




goes off and a mission. speciahst dumps’
-the water overboard. The wash cloths and -
- towéls go into the bag hangmg on the .
- bathroom door.” Ty

« The bafhrcigm on the Shuttle reﬂects

v'.;the enormous effort made to’ pmwde a tDuch
of home in space. Itisa. prlvafe roomwhen ..
the clrtain s drawn, with-a regular-appear- '
“ing toilet, a: Ilght over the right shoulder to - -
. read by and the hatch wmdow on the leftto -

o,

lcck down ai Earth. -
- . 'Butin; lmpc:rtaﬁt ways the Shuttle s
- 'tculei is unique. To remain seated, the. user
,.,A;_must insert hIS bcats into the toe holds of..
: foot restraints ani

holds lnstead of water to flushaway sclld

ERIC
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_ 'that pulls the ‘excess water toward a drain -
« that leads to the waste water tank under the -
j;ﬂ@or When the tank becomes full, an.alarm -

* away the wastes.from the user and-sénds it
E ta a compartment below. There it is dried’

~ flow, and the fluid is pumped into the waste |
: _water tank Uﬁder the ﬂcn:u* '

astmnauts used an emesis bag Thls was
. much like an aircraft emergency bag;with
.. chemicals inside to di ’

locker includes changes of clothes and a -
kit containing items such as toothpaste and

.- cream,a nai
" The nail clipper will'not be nécessary ona.:
~ ghort tnp On Earth, fingernails need tnm—
'_'rmng x:mce a week In space, they | grcw so.
slowly that once a mnnth is enaugh .

'shap together the seat- . A
: belt walst*’estramts There are also hand— e

. ,stowed pcst— :
.'t_mn; re,ady-fa_r, o

use witt-foot=" .

rest down, Wet

- ‘trash bagon - e
‘the doerfcr T

G e

" clothis; towels . ..
andgacbage . ..

- The bathroom on _
the Shuttle reflects .~

- the enormous eiforf

made ta prﬂwde a:

wastes, this toilet,relies on'a-fan that draws

and disinfected. Liquid wastes are drawn
into a-contoured cup and flexible hose by air

infect the waste.
The personal hygléﬁe gearin ynur own.

a toothbrush; dental floss, razor and shaving.
cllpper, anda comb and brush

JH



SRR When_.the Shuttle moved into its Drbltj the
© ¥ huge doors covering ‘the payload bay were
... openied from the flight deck: But they must

" be examined to make certain they. Eﬁd the
_radiators on them are Gperatlng properly
and can be closed before the return to Earth.
L : .. The heat shield, whlch consists of thousands
.L’»or mscmma lnthe past 30 percent of our _ .~ .- ofbonded silica tiles, must also be, checked.,
7. astronauts. suffered from motion smkness co .~ _Thistile shléld must be intactto protect Sl
" withiits symptoms of dizziness, nauséa, ‘cold -~ .0 affectedareas of the Shuttle’s exterior from -
swedlts; héadaches.and drowsiness. Adrug . -~ .. " . . . " heatas high: as 1370°C (2,500°F) on reentry..’

- In general; your health will be watched bya - S
ﬁ'mnssmnsy:eclahst same af whom are phy— o

__WEIS avallable that prevents or ends it. For = . =~ . © . Only astronauts may go outside the
"+ those who prefer not to take the drug,théir - s T e Shuttle to make these inspections and re-
""a‘t‘thlOD sickness.can be expected to lastfor ~ -~ . . .= "' - .pairs, and handle the mission’s scheduled

’ _iDn aseven-day’fllght thls Is N

~the. hatch.of the alrlock at the back end of -
» " the mid-deck and goes inside. Once he
“closes:the. airlock hatch behind him, he-is A
ingide a large metal drum 1.6'm (63 in)in .
" diameter and 2.1 m (7 ft.} tall, with lights,
- qhanﬂhclds and foot restraints and the same{' .
< . air mix dnd pressure as the mid- -deck. -
Here inthe alrlq‘ck hE changes into hlSi L
" EVA gear.. First, he puts on a pair of long- -
.. johns and & urine- calleatlng device.The. -
N 'flongjohns have water-cooling tubes running.
_ through them to keep him comfortable dur- . -
ing the heavy outside work. Next-he rises’
into the top section of his two-piece space
. suit hanging on the wall and gets into the
y Iawer part He has to align the many con-
_nectlons betwéen the two parts so that- :
" “water and air will be able to run-from the top
__tothe lower section and return. Ther he "
" locks.the hard upper area of the bottom to
- ..’the hard upper torse of the' suit.Finally, he
§ - puts on the helmet and gloves, and locks -

.

o ! - -

workload in space. Extra—Vehlcular Actiwiy, :
~or EVA, begins when an astronaut opens =+ -~



“"Manned Ma- .
.= neuvering'Unit .~ . ..

both securely becaduse the smallest expo-" .

sure of the body when outside. the space-’

~ craft would be fatal. . - :

~the life.support system in the Shuttle. In -~ -~

. .The Shutjle space suit is arei‘narkéble{,
- feat of engineering. A buil{-in backpack in- -

its upper section contains a miniature of *

-this backpack-are oxygen for circulation

~_through the helmet and the insidé layer of
thé space suit, a fan to move the air, asmall’ .

Below: Upper "
.partofthe:
- Extra-Vehicular
-~ Activity suit -

;-;_..7_7-;:, :“"St;‘wad Dﬂtﬁe— L

LAt ook oL

B

lithium hydroxide canister with a layer of .
charcoal to remove carbon dioxide and

gases, water and a pump to dispatchit into
~ the tubes in the longjohns, a Unit to cool
the water and get rid of the accumulating -
‘heat, and batteries to power it. Théreis

even a water purifier, so drinking water.can’

be sipped inside thehelmet.
- -The suit is made in a series of layers.

Its basic layer is an inflatable bladder that -

' iny astronauts

may go outside the

~ space.

.+ \Shuttle to make in- -
- ~ppections and re-

"$airs, and handle -~ -
. the workload in - =~ >~
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" lbs: ) per squaremc;h This will prevent the _' o
_blood from boiling.in space. A- restraint =~
" layer of dacron- polyester over the bladdér.
" stops it from ballooning. Next are several  * -
“layers of fireproof fabric and’ flexible- metal
“to provide insulation against radiation and ,
temperature vanatlons in space that can

56 (—250° F) to +121° C-

range from 157

©+(4+250°°F) in-a short time span. There is.also -
" the layer of hard métal td join the top and '
_thtnm sections of the space suit into a: unlt

. Ready now.to exit the spacecraft, the .

" 'crew member secures his flashlight arid
“tools to his suit, opens the airlock hatch to

the outside, tethers himself and leaves for

" work. The flashlight is a necessity because
.halfofa three—h@ur stay will be spent in-
‘ 'darkness : :




‘Ahchored in the payload bay is a 15:2m -
+ (50-ft.) long metal mampulatc:r arm called
. the "*space crane-. " The arm hasa rmovable .
- shoulder, elbow and wrist, and a four-claw’
"hand. Without the manipulator arm, astro- = .
“ nauts on EVA duty would probably tire them-
selves unduly trying to handlé the Shuttle’ s
heavy schedule of duties .
From tHe rear of the fhght deck, astma, .

ulator Arnf re--
‘.leasing a satel-
“lite from the -

- nauts will operate the arm with a'set of con- . payload bay for
trols similar tothose in aireraft. The arm is boosting jnto
" capable of removing a satellite from the'pay- ~higher orbit by.: N

its attat:hed

load bay and-releasing it into, orbit. The.arm.
‘ rec:k

f,:,can also be. manipulated 1o capture satellites
fneedmg repairs and return ‘them to the pay-

load bay,to be worked on tbere or brought -

back to E ,h.. Inspection is another function i 2
“of the crane, or manipulator-arm. The TV Left The SQa
- camefa on its wrist, for instance, can easnly foat—lang

Sﬁg\‘:é c:rane
~-in-detaijl, show-
- ing "“elbow"”
and “wrist" .

photograph the payload bay and- extenor
, parts of the Shuttle Orbiter. Two TV receiv-
ers on the fllght deck have an mstant clcse
'-vnew =

ERIC
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' and built by ten

S European countries, . .

Is a. completely fur-
—msbed labaratary.

. _’;AIthaughthe Spacelab is not abcard the ‘
.~Shuttle this trip, it will be carried into spaca s
. in the payl6ad bay several times each year. -

Spacelab financed and bunlt by ten Euro--

i ,,,ny'umts that can be _
assembled |n a variety of ways. Part of.it

" can be a sealed, circular Iabaratary with the "
- same shirt-sleeve environment-ag the Shut= _
" fle'cabin. Other parts are outdoor units’
"'for work to'be dane in the vacuum of Space

5

" _control Space-- " :

Pgopl% who WDrk in Spacelab aFe

called payload specialists. They are not -

carear astronauts, but-are chosen by, the

Drgamzatlons gettmg foom: in Spacelab ss

‘ ‘pean cauntnés, IS a completely furmshed o
t : -+: ~.working hours, payload spemallsts wnll Iwe

-authorities on their prajects In their non-

with the crew and other passengers inthe .

- _ mid-deck,:going and coming from Spacalab
) thraugh a connecting tunnel that alsa has a

shirtsleeve environment.
In their work, the payload spemallsts

, “will be inYolved in many kinds of experi- . =
“menits, observations.and produttion that are

better dane in space than on'Earth. For

.. example, some will examine:the Earth.as a -

unit from space for data on pallutmn or the

~ fish population, Others will be able to maké -
_ observations of celestial bodies without -
Rk atm@sphenc interference. Still others will -

‘engage in gravity-free manufacturing of new
“alloys, perfect-crystals, and unusually pure-

B vaccines:

" Left: The aft
:,_erndf of the flight

ek where Dr.:
“AnnA L. Fisher . _ -
and othermis- - -~ -~ %\

- sion specialists
~_and payload. "
" specialists will

‘Right: Space -
QOperations
. Center - -

receive and-

lab data

3



{ ‘_When ynu obser’ve the Shuitle workharse m L Thé Shuttle s role wculd bé
_action and the skill of the space crane . into Dl‘blt two enormous cylmde S R
opératgrs and thé astrnnauts on EVA duty, ' service units that would be lifted. out of the N

' - | - payload bay by the space crane and_’ o
o plugged togethier. The cylinders;- W"EE_ ccn—' ’
pecti 'gfpassageway, would gerve as the. .
command .control center, living quarters aﬁd g
laboratory: Thé service modules-would: be

Thetechnologyl already avallable tcl :
. P ——— _constructa permdnent eight-person’ space
®. = = 17 centerinlow Earth orbit. In turn, this base set below the'cylinders and would have tha_
e .- would become the s;agmg station to support’ . life suppbrt systems; power. unit, commun
ajiest of space pmgrams lmportant to Tl catlans apparatus, an aﬁ‘lcu;k and a doc:kmg
?%Tnkmd e L ’; , berth tcr the Shuttle L ;




__As in Skylabi
w:II c:orne frorn inexhaustlble sclar Energy

water Fcrlts aur same of thus watar wnII be

*‘Scientists see tha
. space center as the

bulldmg block Iead-
ing to the canstruc- ; :

tion of. mammnth

g salar power stat:ans
m iar §pace - T

- Above: Solar
=" energy being
beamedto .
Earth trom far. .
‘space. .

R

el b
s P

" broken down into oxygen by areverse proc-
@ss of the fuel cell. Both air and water will |
- be- contlnually cleaned and reused. As for.

- ment with. f|IImg part-ofits-needs from.jts -
“own soilless. Hydroponic agriculture. -

‘' Another tdsk for the-Shuttle wijl be to
transport res:dents to the space-center aﬁd
return them to Eaﬁh at the‘completmn of -
thenr stay. No person will be permitted to. -,
. live-on. thé base for’ mo: !han thrée rﬁqnths B
at atime. : -

"Looking even farther ahead SGIEHfIStS ’
see the Shuttlé-servu:ed space center as

" the building block IEadlng to the t:onstﬁ.lc- o
"+ _ tion‘of mammoth solar power stations in far -

gspace. They are: convinced that shortly i into-

the next century these $olar power, satelntes o
~ could be,providing Earth with an |mportant

sharﬁ of: thé energy it, w:II reqtnre

S "'}".%

-‘-{be -attached to the m|ﬂsdeck roor and the

T is
- could. Gause you to biack out. The pres ure o
h Df the smt onrthe Iegs and abdm‘nen pr

~food, the space-center is gxpected to, expen-

x._phlgh B N

payload bay doors are closed: - e o
You have a fmal snack and put on the S

‘munications headset The anti- grawty smf '
~..cisyeally an inflatable pair of pants that goes

the space centér s pawer e
““help you fill it with- oxygen from a bottle.

on over, your underwear it has a valveto -

Without the A-G Suit, your blood would pooiff o~

. inthe lower part of your body on the return -

from weightlessness to Earth grawty

Twc hcurs befcré‘landmg, the crew

*“and passengers strap themselves into their -

seats. The crew then goes throughthe " "

o ;preburn checklist, a job that takes 30 min- - o
" utes. One hour beforé landing, the descent. -
“starts'with a. reducthn inthe Shuttle’s

i28.160 Kin (17,500 m: p h.) orbiting speed o

' ’iThe pilot does this by’turmng the spacecraft -

around-so that it is travélihg backward, Now - -
the two small engmes with their powerful

forward-thrust.ignite. This busn takes the .

Shuttle qut of its orbit, and, it begins to d‘ﬁzp

Whule it falls, the pilot turns.it back again -
into'its original, dleEtiDn and pulls |t5 nose .

F'gaer £,

A half hour Iater the Shuttle has

?{-




. f The antlﬁgrawty
,'sLilt with mstru'

béfgre the séheﬂa

, ‘ : - ‘mentation to- »
* uled landing, the - - linflate it -
".crew begins to o :

‘réady the space-

f,f-"'"‘-’crait i'ar jts reenmr. ,

L 121 920 m (4DD 000 ft) At this point, the* .
. spacecraft is committed by computers. toa.
~_flightpath that will cover ground distance of -
6,400 km (4,000 mi.) hanzontally and a drop
of about 120 km (75 mi.) during the next 30
: minutes to deliver it to,a runway at. thé S
" Kennedy Space Center in-Florida. - :.@ .
% . A communications.blackout occurse * "
. Shortly after the;Shuttle re-enters. Earth’s,, i
- atmosphere. Intense heat reérfhmg almoé’t v
. +1,650°C (+3,000° F.) hits the'protécted .
surfaces of the nose and Ieadmg edges of
*“ the wirgs and tail, and temperatures as hlgh _
. as'31,370° C (42,500° F.) on the heat - Lk
'shield covering the bottom. You do nc:t feel -
any of lt in the mid- deck '

. .goes. thraugh a series of maneuveis to cor-
_ : rect errors'in its flight path. and speed. At .
Ve 22,900 m (75,000 ft.) and tra Yo
: t?mes the sgeed of sound the Shuttle shculd -

_ retbfn fram space“ el




Aﬂer abaut tvm

.;ega,; to lift off
agam! -

ey
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L), It Ievelvs fo the Iandmg wheels
vn at an altitude of 90 m (300 ft. N
ds later you land at’ abgut EED km
er hour. . ‘

Dst befora you reallze you are ba }k.

;énc Déure aﬁd the truck takés you. tD th
‘ -Anearby medlca{ faclllty far a physmal ;

' ] f:e and re- eqmppmgi the Shutt]e space—

natlt l;vmg quarters

: Dwed frcm the runway tc: a bunldmg resa:
blmg an aircraft hangar whichi is able to - ‘
L handle two Shuttles at onetlme. After abcut o

C aft will be ready to lift off again, Wwith a

V "néw érew on the flight deék and new pas—;f'
- SEngEl’E in the rnla*dack

Shuttle exn‘
‘t;:uck

écome readjusted to _Ilvmg |n ﬁ

i




“’expﬂ_nments undertakén in Spacelab L e L T
. _‘fdurmg fllght cf the Shuttle e e _'T -
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